KLF4 mediates the link between TGF-β1-induced gene transcription and H3 acetylation in vascular smooth muscle cells.
Transcriptional activation by transcription factors is coupled with histone acetylation and chromatin remodeling. However, the relationship between TGF-β1-induced gene transcription by Krüppel-like factor (KLF)-4 and histone acetylation remains unknown. In our study, KLF4 overexpression or knockdown, respectively increased or decreased H3 acetylation and p300 occupancy, which is concentrated in the region containing TGF-β1 control elements (TCEs) of the genes by TGF-β1 regulation during vascular smooth muscle cell (VSMC) differentiation. Coimmunoprecipitation and glutathione S-transferase pull-down assays showed that phosphatase and tensin homolog (PTEN) formed a complex with KLF4 to inhibit the phosphorylation of the latter in basal conditions. After TGF-β1 signaling activation, PTEN was phosphorylated by p38 MAPK or PI3K/Akt signaling, phosphorylated PTEN lost its ability to dephosphorylate KLF4, and the cofactors interacting with KLF4 switched from PTEN to p300. Then, KLF4-p300 complexes were recruited to KLF4-binding sites of the gene promoter of VSMCs, to acetylate histone H3 and activate transcription. In addition, phosphorylated KLF4 enhanced p300 histone acetyltransferase (HAT) activity via the p38 MAPK pathway, which may be responsible for H3 acetylation. Taken together, the results of our study reveal a novel mechanism whereby KLF4 mediates the link between TGF-β1-induced gene transcription activation and H3 acetylation during VSMC differentiation.